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PSYCHOLOGICAL ASPECTS IN PILOT TRAINING:
COGNITION AND HUMAN FACTORS
Shagun Gupta
University of Delhi
New Delhi, India
Introduction- International Civil Aviation Organization’s (ICAO) SHELL model was
designed to study and investigate the way the pilot interacted with the various dimensions
of the model. Aim-The present study aimed to explore psychological aspects while flying
using the dimensions of ICAO’s SHELL model of aviation. Methods- The study followed
the qualitative research paradigm. The sample consisted of 9 (Males =4, Female =5)
student trainee pilots in the age range of 18 – 21 years. They were subjected to in-depth
interviews which lasted for around 30 minutes. The data were analyzed using the
thematic network of analysis. Results-The results show that in the interaction of each
dimension of the SHELL model various cognitive and human factors are involved in
flying. Conclusion-This research is highly applicable to understand the psychological
aspects that can be used to improve the efficiency of pilots and ensure safety measures in
the aviation sector.

Pilots have a picture of being brave and allure, which incorporates that they are
solidified experts. Psychologists and analysts have tried to explore and learned about it
from the ideal mental qualities through research in the civil and military flight deck team.
The SHELL model was created first by Edwards in 1972, with an adjusted chart to
outline the model created by Hawkins in 1975. The model has four measurements which
are the software, hardware, liveware and environment. The SHELL model was intended
to contemplate and research the manner in which the information with the pilot’s
collaborated with different SHELL model factors and have any kind of effect in their
proficiency. The SHELL model has four dimensions which are hardware, software
liveware and environment.

The researchers Yu-Hern Chang and Chung-Hsing Yeh (2010) in the study of
the human performance interfaces in air traffic control aimed to find using the SHELL
model of ergonomics the ATC system performance interface. The research hypotheses
were about the relationship between human performances. Interfaces of the system were
developed and tested on the basis of the data collected from the air traffic controller using
structural equation modeling. The research findings suggest that the organization plays a
significant role than the individual differences in how the controllers interact with the
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software, hardware, and the environment of the ATC system. The conclusion of the study
was that there are mutual influences in all dimensions but there is an exception of the
controller–controller interface. .
The study conducted by T. K. Matsuoka was to propose a human factors
classification framework. The SHELL model was adopted for this study. The purpose of
the study is to provide a framework intended to be applicable to the circumstances .The
data was collected using the method of questionnaire surveys. They used a quantitative
approach in order to analyze the data. Using statistical analysis and discussion on the
profiles show that relation exists between safety attributes and others. The conclusion
helps in classification and provides better understanding of human factors and their
contribution in reducing future collisions and human errors.
Results
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Figure 1 Diagrammatic representation of the thematic network analysis for the global
theme “Crew resource management pivotal for collaboration”
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Figure 2 Diagrammatic representation of the thematic network analysis for the global
theme “Dynamic weather conditions prompts judgment and cognition”
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Proper use of resource management helps to better coordinate and increase efficiency.
Procedures provide a set course of action that reduces the cognitive overload.
Situational awareness is crucial due to the dynamic nature of events.
The perception may have cognitive biases thus can be reduced with proper knowledge
and skills.
The night flight demands more focus and attention considering the nature of human
physiology.
The design of the cockpit has an impact on human performance.
The human factors consideration in an aircraft system is important due to constant
interaction between display and pilots.
The rules and regulations provide guidelines and facilitate safety.
The research study helps us to understand the various psychological aspects in
flying and interaction of the human component with aircraft operation using the SHELL
model. In order to reduce human error accidents it is necessary to understand them and
help through improved decision making training this study can be highly applicable.
Firstly, it will help to improve safety management in the aviation sector. It helps in
building safety policies as well as help in critical planning and achievement of maximum
safety. Secondly, it can be used for building better training procedures that focus on
central processing and can be used to reduce the errors through training. Thirdly, the
enhanced level of conditioning and reinforcement in all the dimensions can lead to
improved decision making as well as the level of efficiency. Lastly, the enhanced level of
awareness through this study can significantly lead to an improvement in the safety and
reduction in human errors.

The limitation associated with the study was that the sample consisted of training
of pilots from different demographic areas including the United States of America,
Canada, New Zealand and India, so there were slight differences in their training due to
the environmental conditions and geographical barriers.

Conclusion
There are human factors involved in flying. The SHELL model of aviation was
designed to understand all the dimensions that interact with the human so that human
errors can be reduced through a better understanding of things. Human errors, accidents
and need to increase the performance of pilots led to this research on analyzing the
cognitive processes. The events which comprise this accident aptly illustrate the dire need
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for reliance on the pilot’s cognitive powers of perception, procedural knowledge,
evaluative and predictive judgment. It is commonly realized that the greater part of the air
mishaps is identified with human blunders, while the mechanical disappointments in
airplane upkeep today has hugely been on the lessening with various new high innovative
types of technical developments. The research provides an in-depth knowledge of the
psychological aspects. Thus it is really useful to understand the human behavior, the
cognitive skills involved. Further, the information processing systems, the impacting and
facilitating factors for the efficiency can better be comprehended from this research.
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